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(54) IP telephony gateway 



(57) The present invention provides an IP telephony 
gateway. According to a first aspect of the invention, the 
gateway provides communications between a switched 
circuit network (SCN) and an IP network. The gateway 
can handle calls between clients on the switched circuit 
network and IP clients on the IP network. The gateway 
provides supplementary call services/features for calls 
to/from IP clients on the IP network, thus providing IP 
clients with similar features to those that are available 
to terminals on a PBX. The gateway is preferably a PBX 
which supports the supplementary services/features. 



Advantageously, the gateway can also provide sup- 
plementary call services/features to calls between I P cli- 
ents on the IP network. This can be achieved by routing 
call control signaling for IP client - IP client calls via the 
gateway where the services can be controlled. 

A further aspect of the invention provides an IP net- 
work in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the 
supplementary features/services is provided by a gate- 
way, such as a PBX, at an interface to the IP network. 
A call from an IP client is routed via the gateway to apply 
the supplementary feature/service. 
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Description 

[0001] The present invention relates to an IP line side IP telephony gateway and a network using the same as well 
as to methods of operating the gateway and the network, in particular to methods and apparatus for providing supple- 
5 mentary services to IP telephony networks. 

TECHNICAL BACKGROUND 

[0002] Data networks operators, cable TV operators and other carriers want to offer customers good voice quality 
10 and telephony services over their IP networks. To achieve this goal, it is required to provide IP terminals (either client 
software running on PCs or specialized "IP phones") having the same level of functionality that is available to sets 
connected to a PBX. As carriers build new voice networks based on IP Telephony, they need a bridge to the legacy 
circuit switched networks. IP Telephony gateways provide this bridge between traditional circuit switched networks and 
emerging voice services based on IP networks and technology A Line-side Gateway enables a circuit switched central 
is office switch to provide line-side services to terminals deployed on IP data networks (i.e. IP-based replacement ofthe 
subscriber loop access). A Trunk-side Gateway enables a circuit switched central office switch to route inter-switch 
traffic via !P data networks, bypassing circuit switched trunk facilities. 

[0003] Various terms such as "Internet Telephony", "Voice Over IP" (VoIP), and "Voice and Fax over IP" (XolP) are 
used in the IP Telephony industry to describe IP network based telephony services. With respect to this invention, the 
20 term "IP Telephony" is used to describe voice and fax services transported over managed IP networks engineered for 
quality IP Telephony services as opposed to "Internet Telephony" which refers to voice & data transported over the 
unmanaged Internet. 

[0004] The Internet is a collection of independent networks with high capacity in only some of the participating net- 
works, limited security, service disruptions, and no standardized means to guarantee the Quality of Service (QoS) 
25 between the networks, or even within a network. Of these issues, the inability to guarantee a QoS across the networks 
is the main issue impacting telephony services such as voice which requires low latency in IP packet transmissions 
and fax which requires that all packets be delivered without losing information. As such, the Internet currently provides 
a poor platform for telephony services. 

[0005] Managed IP networks, on the other hand, which typically have high capacity and can manage QoS criteria 
so such as end to end latency and packet loss, provide a better platform for (P Telephony services. Hence, IP Telephony 
services will only be deployed successfully in the near term on managed IP networks. 

[0006] IP Telephony began in about 1 995 with PC hobbyist's using proprietary solutions to bypass the Public Switched 
Telephony Network (PSTN) by making PC to PC calls free through the Internet. The calling party typically accesses 
network database to identify PCs which are on-line and available to call. The calls are characterized by unpredictable 

35 voice quality and high latency due to the dependency on the Internet as the transport network. In order to capitalize 
on the difference in tariff structures between the PSTN and the Internet, IP Telephony Service Providers have launched 
I P Telephony services that can be used by the general public as well as businesses to make and receive long distance 
calls from standard phones and fax machines at significantly reduced rates. The calling party uses a multi-stage dialing 
plan to dial a local or toll free number to access the IP Telephony Service Provider's network, enter a billing ID such 

40 as a calling card or authorization code, and then dial the destination to be called. With Fax machines, an autodialer at 
the calling party's premises must be used with the IP Telephony service in order for it to be transparent to the Fax 
machine. As well, IP Telephony Gateway's must be positioned between circuited switched network and the IP network 
as a bridge between the packet switched IP network and the circuit switched world. As the user interface and voice 
quality of PC-based IP Telephony solutions continues to improve, the volume of IP Telephony calls originating on a 

4S device in the IP network and terminating to a device in the circuit switched network (and visa versa) will continue to 
increase. The device in the circuit switched network is typically a standard phone or fax machine. A PC running IP 
Telephony Client software is currently used as the device in the I P network. However, vendors are beginning to introduce 
IP Telephony terminals which give the user the option of using a standard phone interface to an IP Telephony service. 
An example of such as terminal is the M9617 USB phone recently introduced by Nortel Networks, Canada. An IP 

so Telephony Gateway is required as a bridge between the IP network and the circuit switched network. 

[0007] It is an object of the present invention to provide an IP line side IP telephony gateway and a network using 
the same as well as to methods of operating the gateway and the network which do not suffer from the problems of 
the prior art. 

[0008] It is a further object of the present invention to provide an IP line side IP telephony gateway and a network 
55 using the same as well as to methods of operating the gateway and the network which allow optimum use of resources 
of the IP telephony gateway, 

[0009] It is still a further object of the present invention to provide an IP line side IP telephony gateway and a network 
using the same as well as to methods of operating the gateway and the network provide an economical integration of 
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components. 

[0010] It is yet a further object of the present invention to provide an IP line side IP telephony gateway and a network 
using the same as well as to methods of operating the gateway and the network in particular to methods and apparatus 
for providing supplementary services to IP telephony networks. 

5 

SUMMARY OF THE INVENTION 
Supplementary servicestfeatures 

w [0011] According to a first aspect of the invention, a gateway provides communications between a switched circuit 
network (SCN) and an IP network. The gateway can handle calls between clients on the switched circuit network and 
IP clients on the IP network. The gateway provides supplementary call services/features for calls to/from IP clients on 
the IP network, thus providing IP clients with similar features to those that are available to terminals on a PBX. The 
gateway is preferably a PBX which supports the supplementary services/features. 

is [001 2] Advantageously, the gateway can also provide supplementary call services/features to calls between IP clients 
on the IP network. This can be achieved by routing call control signaling for IP client - IP client calls via the gateway 
where the services can be controlled. 

[0013] A further aspect of the invention provides an IP network in which IP clients have access to a range of sup- 
plementary call features/services. At least one of the supplementary features/services is provided by a gateway, such 
20 as a PBX, at an interface to the IP network. A call from an IP client is routed via the gateway to apply the supplementary 
feature/service. 

[0014] A switch/PBX is connected to an IP network and provides at least one supplementary call feature/service to 
an IP client in the IP network. 

[0015] The features/services can be one or more of the following: 

25 

originating restrictions; 
terminating restrictions; 
- call forwarding (CFB, CFNA, CFU, CFNR); 
calling line identification (CLID); 
30 - CLID restriction; 

calling name display; 
call transfer. 

While call signaling for IP client - IP client calls is routed via the gateway, voice traffic is preferably routed directly 
35 between the IP terminals without passing via the gateway. When voice traffic for IP client - IP client calls is routed via 
the gateway, the gateway can arrange to route the voice traffic directly between an input and an output of the gateway 
without the need for a double decode/encode of the voice traffic thereby avoiding voice quality degradation. Advanta- 
geously some supplementary services can be provided by another part of the IP network. Advantageously, supple- 
mentary services can be provided by a gatekeeper. This can be achieved by signaling between the gateway and the 
-to gatekeeper or directly between the IP client and the gatekeeper. Advantageously, services can be provided by an 
application connected to the IP network, with signaling between the gateway and application via the IP network to 
apply the service. 

Gateway ports 

45 

[0016] According to a further aspect of the invention a connection between a gateway and an IP client in an IP 
network is provided by an IP line from the gateway. The gateway has a pool of IP line ports which can be used for the 
connections to the IP clients. The IP line ports are a shared resource which are assigned to a client for the duration of 
an IP call and then released back to the pool of IP line ports to be used by another client. Thus an IP line port is assigned 
50 to an IP line on a call-by-call basis. This reduces the number of ports that are required to serve a given number of IP 
clients in the IP network. 

[0017] Preferably, while an IP line port is assigned to a client, the IP line port assumes the attributes of the client's 
line data. Thus subscriber services such as call forwarding, calling line ID and specialized dialing plans can be proc- 
essed for that client while that client's line data is associated with the IP line port. 
55 [0018] An IP client can be identified by a virtual directory number (VDN) and an available port by a physical terminal 
number. 

[0019] The core switch can store information about the state of IP clients that it is serving, such as whether they are 
busy. Thus, upon receiving an incoming call from the switched circuit network, which is directed to a busy IP client, the 
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switch can provide an appropriate treatment and reduce signaling within the system. 
Address resolution 

5 [0020] According to a further aspect of the invention, conversion between address formats for calls to IP clients is 
performed at a gateway to an IP network. The conversion is between the LAN alias or directory number (DN) of a 
terminal and an IP address. According to one embodiment, an address table is downloaded from a gatekeeper for use 
at the gateway. According to a second embodiment the gateway stores a list of most recently used and/or most recently 
called addresses. In both embodiments, if an address cannot be converted using the information stored at the gateway 

w a request is made to the gatekeeper. In a preferred embodiment a gatekeeper handles all address resolution and a 
DN table is uploaded from the gateway to the gatekeeper. In further embodiments, the list of registered DN's is con- 
tinuously updated. 

[0021] The term call is intended to cover calls which convey voice, fax or data. The present invention relates to a 
multimedia IP line side gateway preferably having a plurality of ports, e.g. 24 ports ITG Platform hardware, for example 
is providing an H.323 Voice Services Gateway. The multimedia line side gateway according to the present invention may 
provide the following capabilities: 

IP terminal to PSTN calls, 
PSTN to IP terminal calls, 
20 direct medium IP to IP calls with signaling via the Line Side Gateway, 

direct medium IP to IP calls with signaling via the multimedia IP Line Side and a Trunk Side Gateway, 
no double encoding/decoding for basic calls and supplementary services. 

[0022] IP Line ports on the ITG card are a shared resource (concentration) within an multimedia switch partition. 
25 [0023] A plurality of IP Line ports per ITG card (e.g. 16 or 24) depending on the required encoding. 

voice, fax and modem call are supported. Supported modem protocols include V21 , V.22, V.22bis, V.32, V.32bis 

and V.34. Fax group 3 is supported as well. 

echo cancellation, silence suppression, comfort noise injection 

30 

[0024] G.723. 1 , G.729, G.729A, G.71 1 (A and MU laws) standard codecs are supported. 
[0025] Address translations, routing, networking are supported. 
The following Line Side features are also implemented: 

35 access restrictions 

billing capabilities 

[0026] On board RADIUS Client for performance statistics. 

multi-partition operation on the core switch, ITG cards being exclusive resources for each partition. 
40 [0027] Supplementary services: 

call diversion to Voice Mail as well as other destinations 
call forward all calls 
call forward busy (Hunt) 
45 call forward no answer 

call forward not registered 

activation of call forward all calls as per H.450.3 Diversion standard 
H. 450.2 Call Transfer with and without consultation. 
CLIP/CLIR 
so Calling/Connected Name 

H.323 Call Waiting 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0028] Fig. 1 shows an arrangement of an IP telephony gateway in accordance with the present invention. 

[0029] Figs. 2A to C, show, respectively, a conventional circuit switched telephone network, a network with IP te- 
lephony gateways in accordance with the present invention, and a network with trunk side gateways. 
[0030] Fig. 3 is a schematic diagram of an integrated IP telephony gateway in accordance with an embodiment of 
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the present invention. 

[0031] Figs. 4A and B are schematic call routings for a calls involving an IP telephony gateway in accordance with 
the present invention. 

[0032] Fig. 5 is a schematic representation of a network in accordance with an embodiment of the present invention 
s with an IP telephony gateway in accordance with the present invention 

[0033] Fig. 6 shows the routing of call components through an IP network in accordance with the present invention 
when the called and calling IP terminals are in different zones. 

[0034] Fig. 7 is a schematic representation of a gateway in accordance with an embodiment of the present invention 
showing the connections to the ITG cards. 
10 [0035] Fig. 8 is a schematic representation of connections between a core switch and ITG cards in accordance with 
an embodiment of the present invention. 

[0036] Fig. 9. is a schematic representation of modules on an ITG card in accordance with an embodiment of the 
present invention. 

[0037] Fig. 10 is a schematic representation of one way of connecting a gateway in accordance with the present 
'5 invention and a gatekeeper. 

[0038] Fig. 11 shows the protocol layers of a gatekeeper interface in accordance with an embodiment of the present 
invention. 

[0039] Fig, 12 is a schematic representation of the connections between a gatekeeper interface in accordance with 
an embodiment of the present invention and ITG card modules. 
20 [0040] Figs. 13 to 21 show messaging between gatekeeper and gateway in accordance with embodiments of the 
present invention. 

[0041] Fig. 22 shows call paths for a call between an IP terminal and an SCN terminal for IP network in accordance 
with an embodiment of the present invention. 

[0042] Figs. 23 and 24 show two different call paths for a call between two I P terminals in an I P network in accordance 
25 with the present invention. 

[0043] Fig. 25 shows call paths for a call between two IP terminals in an IP network in accordance with the present 
invention when the IP terminals are in different zones. 

[0044] Figs. 26 and 27 show message paths for a call between an SCN set and an IP terminal in accordance with 
an embodiment of the present invention. 
30 [0045] Fig. 28 shows a key for the message flows of Figs. 29 to 34. 

[0046] Fig. 29 shows SCN to IP call establishment message flows including an incoming IP to MMCS GW call in 
accordance with an embodiment of the present invention. 

[0047] Fig. 30 shows a message flow for termination ofthe call shown in Fig. 29. 

[0048] Fig. 31 shows IP to SCN call establishment message flows in accordance with an embodiment of the present 
35 invention. 

[0049] Fig. 32 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
invention. 

[0050] Fig. 33 shows a message flow for release of the call shown in Fig. 32. 

[0051] Fig. 34 shows IP to IP call establishment message flows in accordance with an embodiment of the present 
40 invention when the endpoint IP terminals have different gateways. 

[0052] Fig. 35 shows a scheme for a supplementary service in an IP network in accordance with an embodiment of 
the present invention. 

[0053] Fig. 36 is a key for the message flows of Figs. 37 to 41 . 

[0054] Fig. 37 shows a message flow for call transfer without consultation between two IP clients and an SCN set 
45 in accordance with an embodiment of the present invention. 

[0055] Fig. 38 shows a message flow for call transfer without consultation between an IP client and two SCN sets 
in accordance with an embodiment of the present invention. 

[0056] Fig. 39 shows a message flow for call transfer without consultation between three IP clients in accordance 
with an embodiment of the present invention. 
so [0057] Fig. 40 shows a message flow for call transfer with consultation between three IP clients in accordance with 
an embodiment of the present invention. 

[0058] Fig. 41 shows a message flow for call transfer with consultation between two IP clients and an SCN set in 
accordance with an embodiment of the present invention 

[0059] Fig. 42 shows an H 450.3 message flow for CFAC in accordance with an embodiment of the present invention. 
55 [0060] Fig. 43 shows an H 450.3 message flow for CFAC remote activation in accordance with an embodiment of 
the present invention. 

[0061] Fig. 44 shows the internal message flows for a CFAC remote activation in accordance with an embodiment 
of the present invention. 
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Definitions 

[0062] A basic call provides communication between two terminal devices of a network over which some form of 
information may be carried, e.g. voice, data, fax, video. 
5 [0063] A supplementary service is a service which has no existence unless there is an active basic call. 
[0064] H.323: ITU-T Recommendation for Packet based multimedia communications systems. 
[0065] H. 225.0: ITU-T Recommendation for Media Stream Packetization and Synchronization on Non-Guaranteed 
Quality of Service LANs. 

[0066] H. 245.0: ITU-T Recommendation for Control protocol for multimedia communication. 
10 [0067] H.450.x: ITU-T Recommendation H.450.1 Line Transmission of non-telephone signals- supplementary serv- 
ices in H.323( .0 Generic functional, .1 call transfer, .2 call diversion) 
The following four definitions are H.323 network entities. 

[0068] Gateway: this H.323 entity provides an interface between H.323 network and non H.323 network (as the 
Switched Circuit Network). The present invention is not limited to H323 compliant gateways. 
15 [0069] Gatekeeper: the Gatekeeper (GK) is an H323 entity on the network that provides address translation and 
controls access to the network for H323 terminals, Gateways, and Multipoint Control Unit (MCU). The present invention 
is not limited to H3232 compliant gatekeepers. 

[0070] IP Client: IP Client is the terminology used in the whole document to name the terminals connected to the IP 
network (PCs, H.323 Terminal, IP Set, WebPhone, USB phone, or similar). 
20 [0071] Zone: A zone is the collection of all endpoints, e.g. H 323 endpoints (IP Client, GW and MCU) managed by 
a single gatekeeper. A Zone includes at least one IP client, and may or may not include GW or MCUs. 
The following four definitions are related to the core switch. 

[0072] Virtual TN (VTN): VTN is a TN representing an IP Client in the core switch. It is used during call processing 
to handle particular IP Client capabilities and features. 
25 [0073] IPSET: IPSET is used to designate the core switch representation of an IP client. 

[0074] Physical TN (PTN): PTN is a TN representing one of the ITG cards ports. It is used during call processing to 
handle signaling as welt as paths. There are preferably less PTNs than IP Clients in a system achieving the required 
concentration. 

[0075] Phantom Loop: this is a type of superloop which is not associated to hardware physically shipped in the core 
30 switch. However, it takes resources as if it were a regular superloop. It is used to define IPSETs. 
[0076] SCN set: set in the SCN which is not managed by MMCS. 
The following two terms are widely used in the document. 

[0077] MMCS Gateway: this designates the global IP telephony gateway based on the MMCS platform and made 
of the MMCS core switch and of the ITG cards. 
35 [0078] ITG: this designates the ITG card itself. 

The following three definitions are related to the ITG cards: 

[0079] Leader: the leader ITG card is a unique card chosen to be the point of contact for all other ITG cards and for 
other customers or core switches too. Each leader preferably has to maintain the set of leader/backup leader of other 
customers or core switches of the network. The leader controls the pool and assignment of IP addresses of its follower 
40 cards. 

[0080] Backup Leader: the backup leader ITG card is a unique card on a customer chosen to step in when, for some 
reason, the leader is disabled or out of service. The backup leader ITG card has to keep its database in synchronization 
with the leader card's database. 

[0081] Follower: all ITG cards which are neither leader nor backup leader are named as follower cards. 
45 The following three definitions are related to networks: 

[0082] Extranet: it is used to designate a managed IP network engineered for quality IP telephony services (as op- 
posed to internet which refers to the unmanaged IP network). 

[0083] ELAN: is the core switch 10Base T LAN used for management and for part of the signaling between the core 
switch and the ITG. 

so [0084] Voice LAN: it is the 10/100 Base T LAN used for IP voice signaling between the ITG and the extranet. 
The following two definitions are related to IP clients: 

[0085] DN: is the digits directory number associated to a VTN in the core switch. It typically has 4 to 7 digits 
[0086] E.164 number: it is the number of the IP client following the E.164 standard and allowing to uniquely define 
the IP client. 
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ATM 


Address Translation Module 
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(continued) 





Abbreviations 


5 


API 


Application Programming Interface. High level language software used as components in the 
development of an application. 




ARP 


Address Resolution Protocol 




BCS 


Business Communication Set 


10 


CDR 


Call Detail Recording 




CFAC . 


Call Forward All Calls 




CFB 


Call Forward Busy 




CFNA 


Call Forward No Answer 


1 c 


CFNR 


Call Forward Not Registered' 




CFU 


Call Forward Unconditional 




CLS 


CLass of Service 


20 


CPE 


Customer Premises Equipment 




CPU 


Central Processing Unit 




CS 


Core Switch 


25 


DRAM 


Dynamic Random Access Memory 


DN 


Directory Number 




DID 


Direct Inward Dialing 




DSP 


Digital Signaling Processor 


30 


EES 


End to End Signaling 




EDD 


Data Dump 




ELAN 


Embedded LAN 


35 


EPROM 


Erasable Programmable Read Only Memory 


EXUT 


Extended Universal Trunk 




FS 


Feature Specification 




GK 


GateKeeper 


40 


GW 


GateWay 




ICDA 


Internal CDr Allowed 




IE 


Information Element 


45 


IP 


Internet Protocol 


IPLC 


IP Line Card 




IPLL 


IP Local Loop 




IPLS 


IP Line Side 


50 


ISDN 


Integrated Services Digital Network 




ITG 


IP Telephony Gateway 




ITM 


Individual Traffic Measurement 


55 


L/BL7F 


Leader/Backup Leader/Follower 


LAN 


Local Area Network 
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Abbreviations 


5 


MAT 


Meridian Administration Tool. Windows 95 application used for configuring the Meridian 1 and MMCS 
switch. 




MIX 


Meridian Integrated XoiP 




MMCS 


Multimedia Carrier Switch 


10 


MW1 


Message Waiting Indication 




NPM 


Network Protocol Module 




NTP 


Northern Telecom Publication. 




OA&M 


Operations, Administration and Maintenance 


IS 


OS 


Operating System 




PBX 


Private Branch exchange. A telephony switch that is privately owned. 




PSTN 


Public Service Telephony Network 


20 


PTN 


Physical TN 




QOS 


Quality Of Service 




RADIUS 


Remote Authentication Dial-In User Service 




RFC 


Remote Function Call OR Request For Comment 


25 


RM 


Resource Manager 




SCN 


Switched Circuit Network 




SNMP 


System Network Management Protocol 


30 


SSD 


Scan and Signal Distributor 




TBD 


To Be Determined 




TCP 


Transmission Control Protocol 




TN 


Terminal Number 


35 


TSGM 


Telephony SignallinG Module 




UDP 


User Datagram Protocol 




USB 


Universal Serial Bus 


40 


UUIE 


User to User IE 




VPS 


Voice Processor System 




VTN 


Virtual TN 


45 


WAN 


Wide Area Network 


XolP 


Voice or Fax over IP 




XDLC 


Extended Digital Line Card. 




XPEC 


Expanded Peripheral Equipment Controller Pack 



50 

DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 



[0087] The present invention will be described with reference to certain embodiments and drawings but the present 
invention is not limited thereto but only by the claims. In particular the present invention will be described with reference 
ss to the H 323 suite of standards but the present invention is not limited thereto. 

[0088] As shown schematically in Fig. 1 an IP Telephony gateway in accordance with the present invention provides 
a bridge between a circuit switched network and voice services based on an IP network and technology. A basic call 
originating from a PSTN telephone and terminating on an H.323-based terminal in an IP network is directed to the 
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appropriate IP Telephony Gateway. This gateway performs the following minimum functions: 

• translates between transmission formats 

• terminates the PSTN signaling protocol and bearer channel 
5 • terminates the H.323 signaling protocols and bearer channel 

provides bearer interworking facilities from the PSTN format (typically 64kbs PCM) to the appropriate IP bearer 
format implemented on the specific network (typically one of several compressed voice standards listed in the H. 
323 specifications). 

• translates between communication procedures 

to m manages the PSTN-side call processing and signaling 

• locates the correct H.323 gatekeeper for the called party 

• originates and manage an H.323 calf to the appropriate gatekeeper 

A basic call originating from an H.323 terminal and terminating on a PSTN telephone would be handled in the same 
?5 way in the other direction. 

[0089] In some embodiments of the present invention the gatekeeper translates between addressing formats and 
domains. In accordance with the present invention the gateway and gatekeeper functionality can be integrated together 
into a single unit if needed to simplify deployment in applications such as toll arbitrage. 

[0090] In support of the initial services envisioned for IP Telephony, IP gateways can appear both on the trunk side 
20 and on the line side of a circuit switch such as the MMCS. 

[0091] A Trunk-side Gateway (Fig. 2C) enables a circuit switched central office switch to route inter-switch traffic via 
IP data networks, bypassing circuit switched trunk facilities. 

[0092] A Line-side Gateway 2, 6 (see Fig. 2B) enables a circuit switched central office switch 4, 5 to provide line- 
side services to terminals 7, 8 deployed on IP data networks 1, 3 (i.e. IP-based replacement of the subscriber loop 
25 access). 

[0093] An gateway 6 may provide additional call processing services under the control of either an H.323 gatekeeper 
or a circuit switched office when the Gateway 6 is integrated with a feature rich switch 5, as is the case with embodiments 
of the present invention involving as it does an MMCS Gateway. 

[0094] The gatekeeper can play an important central role by routing all call control messaging through it and by using 
30 the gatekeeper to provide services such as pre-paid billing, call forwarding leaving the gateways as only protocol, 
translators The potential advantages of such a Gatekeeper-Centric Architecture are: 

• Simplified service provisioning 

• Simplified configuration management 
35 • Centralized billing 

• Open APIs for 3rd party service development 

• . Single interface point to PSTN IN/AIN 

• Single service implementation, accessible to all Gateways 

• Lower Gateway intelligence -> cheaper Gateways? 
40 • Faster time to market for new services? 

Potential Disadvantages of a Gatekeeper-Centric Architecture are: 

• Gatekeeper is single point of failure 

^5 % Scalability - network signaling, Gatekeeper processor 

• Handling of feature interactions 

• Handling of race conditions 

• Time to market of initial service offerings 

50 The IP-networks and gateways in accordance with the present invention exploit the advantages of a Gatekeeper-centric 
architecture while addressing the issues of the centralized Gatekeeper approach. 

[0095] Applications can be segmented into backhaul applications which utilize IP Trunks and access applications 
which utilize I P Lines. I P Telephony backhaul and access applications can be offered separately or combined by carriers 
into a service which utilizes both IP Trunk and IP Line capabilities. The present invention includes several IP trunk 
55 backhaul and IP Line access applications. 

[0096] Corporations typically have separate connections for voice communications for data communications. IP Te- 
lephony provides a means for corporations to aggregate all of those connections into a single pipe to achieve savings 
in connectivity fees. IP Line access applications offer line side services over IP Telephony transport. IP Telephony as 
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appropriate IP Telephony Gateway. This gateway performs the following minimum functions: 

• translates between transmission formats 

• terminates the PSTN signaling protocol and bearer channel 
s • terminates the H.323 signaling protocols and bearer channel 

• provides bearer interworking facilities from the PSTN format (typically 64kbs PCM) to the appropriate IP bearer 
format implemented on the specific network (typically one of several compressed voice standards listed in the H. 
323 specifications). 

• translates between communication procedures 

70 • manages the PSTN-side call processing and signaling 

• locates the correct H.323 gatekeeper for the called party 

• originates and manage an H.323 call to the appropriate gatekeeper 

A basic call originating from an H.323 terminal and terminating on a PSTN telephone would be handled in the same 
*5 way in the other direction. 

[0089] In some embodiments of the present invention the gatekeeper translates between addressing formats and 
domains. In accordance with the present invention the gateway and gatekeeper functionality can be integrated together 
into a single unit if needed to simplify deployment in applications such as toll arbitrage. 

[0090] In support of the initial services envisioned for IP Telephony, IP gateways can appear both on the trunk side 
20 and on the tine side of a circuit switch such as the MMCS. 

[0091] A Trunk-side Gateway (Fig. 2C) enables a circuit switched central office switch to route inter-switch traffic via 
IP data networks, bypassing circuit switched trunk facilities. 

[0092] A Line-side Gateway 2, 6 (see Fig. 2B) enables a circuit switched central office switch 4, 5 to provide fine- 
side services to terminals 7, 8 deployed on IP data networks 1, 3 (i.e. IP-based replacement of the subscriber loop 
access). 

[0093] An gateway 6 may provide additional call processing services under the control of either an H.323 gatekeeper 
or a circuit switched office when the Gateway 6 is integrated with a feature rich switch 5, as is the case with embodiments 
of the present invention involving as it does an MMCS Gateway. 

[0094] The gatekeeper can play an important central role by routing all call control messaging through it and by using 
30 the gatekeeper to provide services such as pre-paid billing, call forwarding leaving the gateways as only protocol, 
translators The potential advantages of such a Gatekeeper-Centric Architecture are: 

• Simplified service provisioning 

• Simplified configuration management 
35 • Centralized billing 

• Open APIs for 3rd party service development 

• Single interface point to PSTN IN/AIN 

• Single service implementation, accessible to all Gateways 

• Lower Gateway intelligence -> cheaper Gateways? 
^0 • Faster time to market for new services? 

Potential Disadvantages of a Gatekeeper-Centric Architecture are: 

• Gatekeeper is single point of failure 

45 • Scalability - network signaling, Gatekeeper processor 

• Handling of feature interactions 

• Handling of race conditions 

• Time to market of initial service offerings 

50 The IP-networks and gateways in accordance with the present invention exploit the advantages of a Gatekeeper-centric 
architecture while addressing the issues of the centralized Gatekeeper approach. 

[0095] Applications can be segmented into backhaul applications which utilize IP Trunks and access applications 
which utilize IP Lines. IP Telephony backhaul and access applications can be offered separately or combined by carriers 
into a service which utilizes both IP Trunk and IP Line capabilities. The present invention includes several IP trunk 
55 backhaul and IP Line access applications. 

[0096] Corporations typically have separate connections for voice communications for data communications. IP Te- 
lephony provides a means for corporations to aggregate all of those connections into a single pipe to achieve savings 
in connectivity fees. IP Line access applications offer line side services over IP Telephony transport. IP Telephony as 
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an alternative to twisted pair loop technology has value even in cases where it is only utilized in the local loop, with the 
circuit switched network is still being used for backhaul of the traffic to the destination point in the case of IP Line 
originated calls, or from the origination point in IP Line terminated calls. 

[0097] A "virtual second line" utilizes IP Telephony to enable subscribers to be on-line (i.e. have a computer connec- 

s tion to an ISP) while making or receiving voice calls via IP Telephony. A growing number of corporate workers are 
bringing work home from their office/place of business occasionally after work and on weekends. Many of these workers 
may need to access their corporate data network to send and receive e-mail, download and upload files, and to access 
their corporate Intranet or the Internet. If they don't have a second line, they will tie up the family phone while they are 
on-line to the office. If the worker works part of the work day at home on a casual basis during business hours, the 

w virtual second line will enable him/her to make calls to co-workers while on-line. Home based employees want all of 
the best residential services and all of the best business services, integrated but separable into small packages at a 
reasonable price. The business services can be accessed either via a dial up modem connection or an xDSL (or other 
high speed) connection. The IP Telephony voice line using the gateway and IP network in accordance with the present 
invention can provide services such as Conference, Transfer, Hold, Message Waiting, Voicemail Access, Class of 

75 Service, and private dialing plans. 

[0098] "Road Warriors 0 are typically employees of corporations that need access to their corporate networks on a 
casual or roaming basis. Small Office Home Office (SOHO) subscribers may require their office to move with them 
(nomadic voice and data) as they move between business locations. In the case of the corporate Road Warrior, voice 
services delivered to the remote user will encompass the desktop capability that a featured set at the office would have 

20 such as Conference, Transfer, Hold, Message Waiting, Voicemail Access, Class of Service, and private dialing plans. 
[0099] Phones which are part of a MADN group all ring simultaneously when an incoming call is presented to the 
pilot directory number of the MADN group. Any phone in the MADN group can answer the call. Once the call is answered, 
all phones in the MADN group stop ringing. This capability can be used in various situations in which multiple phones 
should ring when a call is presented to a pilot directory number. For example, executives typically have the directory 

25 number of their desk phone programmed into a MADN group with their secretary such that the secretary can screen 
incoming calls. MADN functionality has also been implemented on Service Node platforms to provide a network wide 
MADN as a "personal number service" in which multiple phones on separate switches can be rung simultaneously 
when a call is presented to a pilot directory number. However, one major disadvantage of a Service Node-based network 
wide MADN is that it is expensive to deploy since trunks are tied up to/from the Service Node as well as across the 

30 network to the phone that answers the calf. In accordance with the present invention IP Telephony can be used to 
achieve the functionality of both a localized MADN as well as a network wide MADN by using IP Telephony Clients 
combined in conjunction with the MADN capabilities of the MMCS Gateway IP Telephony is a much more cost effective 
approach to network wide MADN since remote IP Telephony Clients can be part of a MADN group without tying up 
expensive trunk facilities. 

35 [0100] An MMCS Gateway 10 in accordance with an embodiment of the present invention is shown schematically 
in Fig. 3. It comprises a core switch 24 combined with gateway (ITG) cards 22. The main advantages of the integrated 
Gateway 10 versus stand-alone adjunct systems are: 

1 . Cost improvement 
40 2. Integrated OA&M 

3. Seamless integration of circuit switched and IP environments -- call processing and OA&M 

The MMCS Gateway 10 can achieve the cost improvements and integrated OA&M benefits by integrating the IP Te- 
lephony Gateway (ITG) into the MMCS platform. In addition, the MMCS Gateway 10 achieves a more seamless inte- 
rs gration ofthe circuit switched and IP networks by tightly coupling the MMCS core switch 24 with the IP Telephony 
Gateway 22. A call moves seamlessly between the circuit switched and IP environments during the course of the call 
to handle call setup, tear down, and mid-call features. 

[0101] Figs. 4 A and B demonstrate certain call scenarios supported by embodiments of the present invention. The 
call scenarios are identified by the numbers 1 through 5. With the network of Fig. 4A 

50 

1. Call Scenarios: (a) PSTN to IP Telephony Client 16, 18 through Home Gateway 10, (b) IP Telephony Client 16, 
18 to PSTN through Home Gateway 10. The IP Telephony Client 16, 18 will appear as an "IP Line" on incoming 
calls from the PSTN and calls outgoing to the PSTN through the Home Gateway 10. 

ss 2, 3. Call Scenario: All originating calls from an IP Telephony Client are sent to its Home Gateway 1 0 for processing. 

If the call is routed by the MMCS 24 back to the IP network 1 2 to either a Remote Gateway, or another IP Telephony 
Client, the MMCS 24 will instruct the Gateway cards 22 involved to bypass the G.7xx vocoders ("vocoder bypass") 
such that the call does not encounter a double encode/decode of the voice and hence suffer voice quality degra- 
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dation. Note that the terminating IP Telephony Client 16, 18 my have another Home Gateway, and hence, the call 
may pass through two MMCS Gateways with the vocoders being bypassed. 

4. Call Scenario: PSTN to Voice Mail (VMS) - this is an extension to call scenario 1 . When a call forwarding condition 
s is detected (Call Forward Busy, Call Forward No Answer, Call Forward Unconditional), the incoming PSTN will be 

forwarded to a voice mail system attached to the MMCS Gateway 1 0. Note: The forwarding destination is dependent 
on the programming of the call forwarding number and hence, does not have to be to voice mail. 

5. Call Scenario: Because all calls from an IP Telephony Client 16, 18 pass through the Home Gateway 10, the 
10 call forwarding treatment of a call to an IP Telephony Client 16, 18 will be implemented by the call forwarding 

service logic of that IP Telephony Client's MMCS Home Gateway 10. 

Although architecture of Fig. 4A enables access to the MMCS Gateway line side services in all call scenarios without 
degrading voice quality, the architecture has the disadvantage of tying up two Gateway ports for !P Telephony Client 

is originated calls which terminate back into the IP network 12 either to another IP Telephony Client 16 t 18 or to a Remote 
Gateway 10'. A more ideal situation would be to have the voice packets transmitted directly between the originating 
I P Telephony Client and the other IP Telephony end point with only the call control signaling passing through the MMCS 
Gateway 10. This would free up the MMCS Gateway ports for calls to/from the PSTN and is shown in Fig. 4B. In this 
architecture, the MMCS would play the role of an IP Telephony Gateway for calls to/from the PSTN as well as the role 

20 of a call processing server off the IP network 12. The MMCS Gateway 10 server functionality would be similar to that 
envisioned for an H.323 Gatekeeper under a gatekeeper-routed calls paradigm. For Fig. 4B: 

1. Call Scenario: Same as for Fig. 4A. 

2S 2,3. Call Scenario: All originating calls from an IP Telephony Client 16, 18 are sent to its Home Gateway 10 for 

processing. If the call is routed by the MMCS 10 back to the IP network 12 to either a Remote Gateway 10', or 
another IP Telephony Client 18, 16, the MMCS 10 will instruct the IP Telephony Client 18, 16 to establish the voice 
path directly to the other IP Telephony end point 16, 18 while continuing to send the call signaling information to 
the MMCS 10. 



30 



4. Call Scenario: Same as for Fig. 4A. 



5. Call Scenario: Because the call control signaling for all from an IP Telephony Client 16, 18 passes through the 
Home Gateway 10, the call forwarding treatment of a call to an IP Telephony Client 16, 18 will be implemented by 
3S the call forwarding service logic of that IP Telephony Client's MMCS Home Gateway 10. 

The Gatekeeper 10 can comprise the following functions: 

1 . IP and E1 64 mapping for trunk operation and for line side access for IP devices on remote Gateways (in another 
*o f re e-calling area) using E 164 as the mediation numbering plan for mediation across the network. 

2 IP and E164 mapping service for IP to IP calls. 

3. Interactive communication with the MMCS Gateway to be able to provide the proper IP address to external 
devices (remote gateway or local/remote IP device) for gateway access. 

4. Registration of IP devices associated with a home gateway and managing current temporary IP addresses of 
4 $ the devices registered for mapping purposes. 

5. Authentication that the user registering an IP device is an authorized user. 

Other functions may also include: 

50 1 . For IP device to IP device communications, the gatekeeper should immediately forward a call for 'call treatment' 

to the IP device's home gateway once it has it has it been determined that the terminating IP device is 'not regis- 
tered'. 

2. Usage billing data for IP to IP device communications. The usage fee would be for the use of the 'managed IP 
extranet', an enhanced service over the 'free or general internet*. 

55 3. Gatekeeper to Gatekeeper synchronization. 

4. High level 'Root - DNS' - like server or Voice DNS (VDNS) maps E164 ranges to associated gateways in 'free 
calling areas'. 



11 



EP0 966 145 A2 



10 



is 



20 



[0102] The Gateway 10 discriminates between voice, fax and data calls on a call by call basis and handles each 
appropriately. The solution should not be dependent upon the served PBX or VPN being configured with service specific 
numbers, and it should be possible to seamlessly detect the initiation and completion of a fax transaction during a 
voice call. The MMCS Gateway should be able to transport and receive the following media over the IP network: 

Voice: The following encoding schemes are supported at a minimum: G.729A: G. 723.1; G.711 u-law; G.711 A- 
law. The gateway 10 is able to dynamically change the codec used on a call by call basis. 

DTMF: Voice calls traversing the gateways 10 are able to faithfully detect and relay in-band DTMF signals. 

Echo Suppression: Echo suppression conforms to acceptable industry standards for quality echo suppression in the 
circuit switched network. 

Silence Suppression: The IP Telephony codecs support silence suppression. 

Noise Suppression: The IP Telephony codecs support noise suppression. 

Flexible Dialing P/ans;North American Numbering Plan, International Numbering Plan, and VPN numbering plan 
support. 

Network Class of Sen/ice: Provides a means to control access to Gateway routes. Enables carriers to flexibly 
define QoS packages such as a "Take what you get" low cost/low QoS, a "Guaranteed" high cost/high QoS, and 
a "Selectable on a call by call basis" pay for QoS selected. 

2S Call Forwarding: The MMCS Gateway 1 0, in conjunction with the Gatekeeper 20 supports all forms of call forward- 

ing: Call Forward Busy (CFB), Call Forward No Answer (CFNA), and Call Forward Unconditional (CFU). As well, 
an additional type of call forwarding called "Call Forward Not Registered" (CFNR) is provided, since IP Telephony 
Clients will not always be registered or reachable. 

30 Call Forward Not Registered: The CFNR feature uses the same destination as the CFNA feature. When an IP 

Telephony Client for an incoming call is not registered with the Gatekeeper, the call should be forwarded to the 
CFNA destination if one is programmed for the subscriber. If a CFNA destination has not been programmed, then 
the incoming call should receive an appropriate treatment. 

35 Line-side Alternate Routing When an IP Line is unavailable for termination due to Gateway card overload, network 

congestion, etc., the call should be treated as if the subscriber is not registered (i.e. the subscriber is not reachable) 
and the call is forwarded using the CFNA treatment. If the subscriber does not have CFNA, then the call is routed 
to an appropriate treatment. 

40 Call Forward Directory Numbers: Call forwarding directory numbers may be stored in the subscriber line data in 

the MMCS Gateway 10. IP Line subscribers are able to access and program the call forwarding directory numbers 
via their IP Telephony Client interface. 

Terminating Restrictions: An IP Telephony carrier is able to setup an IP Line such that call terminations to the IP 
45 Line are denied. 

Originating Restrictions: When setting up an I P Line, an IP Telephony carrier has the following options in restricting 
the types of originations made from the Line: 

so Denied Origination: The IP Line is not allowed to originate any calls. 

Local Calls Only: The IP Line is not allowed to originate calls outside the free calling area. 



55 



Local and North American LD: The IP Line is allowed to originate all types of calls excepts for International long 
distance. 

Local, North American LD, International LD: The IP Line is allowed to originate all types of calls. 

Selective Number Screening (e.g. 976, 900): The IP Line is restricted from originating calls to selected numbers. 
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[0103] The requirements particularly for a corporate road warrior service are as follows: 

Single Directory Number: A corporate road warrior has one directory number on his/her business card that callers 
can use to reach the road warrior, regardless of whether he/she is at the office or on the road. 

Single Voice Mail Box: The road warrior is able to have all calls forwarded to the same voice mail box, regardless 
of whether the incoming call attempted to terminate to an office phone or to an IP Telephony Client. The road 
warrior has the option of using the Voice Mail System off a PBX, Centrex Central Office, or MMCS Gateway to 
provide the single voice mail box. 

Reachability: The corporate road warrior service is able to reach the subscriber on an IP Telephony Client while 
the road warrior is out of the office traveling or at home, and on a desk phone while the road warrior is in the office. 

Subscriber Transparency: The corporate road warrior service operates transparently to the subscriber. For exam- 
ple, the subscriber does not have to manually activate call forwarding from his/her desk phone to the IP Telephony 
Client when he/she leaves the office. 

[0104] An embodiment of the integrated telephony gateway in accordance with present invention will be described 
in the following in detail. An ITG in accordance with this embodiment of the present invention emulates an analog trunk 
based gateway providing the ability to network switches such as Meridian 1 switches provided by Nortel networks, 
Canada while transmitting signaling and voice over an IP network. As shown schematically in Fig. 5, the integrated 
MMCS Line Side gateway 10 provides communications between a first network, which may be a Switched Circuit 
Network (14) such as a PSTN or an enterprise network 15 and a plurality of Clients 16, 18 connected on a IP Network 
which is preferably a managed IP network (extranet) 12 with controlled delays and quality of service (QoS). The en- 
terprise network 15 and the SCN 14 may communicate with the gateway 10 over ISDN lines. The clients 16, 18 are 
preferably H323 compatible clients but the present invention is not limited thereto. Clients 16, 18 may be personal 
computers, workstations or telephone sets especially adapted to use IP . telephony. The line side gateway 10 handles 
SCN calls to/from I P clients 1 6, 1 8 as well as I P client to I P client calls. The gateway 1 0 also communicates with another 
entity, the gatekeeper 20, mainly for control access, IP client registration and monitoring. The gatekeeper 20 may be 
H323 compliant but the present invention is not limited thereto. An ITG card device 22 on the gateway 1 0 is an interface 
processing voice and fax coming from the core switch 24 and the IP based packet network 12. Gateway 10 may be 
linked to trunk side gateway operation or may have such functionality integrated therein. Calls coming from one IP 
zone and going to another IP zone typically involve both line side and trunk side gateway operation. 
[0105] The ITG (MIX) line side emulates an XDLC line card. The ITG (MIX) Gateway 10 assumes the customer has 
already installed a corporate IP network 1 2 and that routers are available for any WAN connectivity between networked 
systems, e.g. Meridian systems frim Nortel Networks, Canada. The configuration preferably includes 10/100 Base T 
Ethernet interfaces and support of the IP version 4 or 6 layer and addressing in a WAN. No restriction is anticipated 
on the physical medium on the WAN. If an H.323 FastConnect procedure is used during call establishment, tone is 
provided to the calling IP Client 16, 18 by the SCN 14 when the calling IP Client 16, 18 is alerting. In other cases, tones 
(or any means to represent tones on an IP client) are generated by the IP client 16, 18 itself In fact, at the time when 
tones need to be heard, there is no path established between the MMCS gateway 10 and the IP client 16, 18 and then, 
the IP client 16, 18 is not able to hear the tones provided by the MMCS gateway 10. The ITG cards 22 are preferably 
organized into leader and follower cards. All follower cards register to the Gatekeeper 20. Voice LAN is engineered so 
that all ITG cards 22 can have simultaneous calls without bandwidth shortage. It is also assumed that the IPLL Gate- 
keeper 20 provides routed call signaling, supports messaging for valid DN upload, accepts DNs of up to 10 digits and 
forwards set status to gateway 10. 

[0106] Fig. 6 shows schematically the signaling path of an IP client call from one zone to another IP client belonging 
to another zone. In this case two local gatekeepers 20 and 20' and two gateways 10, 10' are involved with an IP network 
12 between having a network gatekeeper 26. A suitable message sequence may be: 

(1) The call generated by IP client 16 is first routed to the MMCS 10 by the local GK 20 of client 16. In accordance 
with the present invention several ways of accessing the gatekeeper/gateway are possible. As alternatives, the 
call may be routed to the gateway 10 which then communicates with the gatekeeper 20 to obtain authorization of 
the call. Yet another alternative is that the call may first be routed to the gatekeeper which provides authorization. 
After receiving this, client 16 the begins setting up the call with gateway 10. 

(2) The line side GW card 22 of the gateway 1 0 passes the call to the Core Switch 24 which processes it and re- 
routes it to an IP trunk ITG card 25. ITG trunk card 25 may be integrated with gateway 10. 

(3) The trunk side IP GW determines that the call terminates on MMCS gateway (GW) 10'. The call is directly 
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routed to MMCS GW 10" through the IP network 12. „. ,_■ u 

(4) The trunk side card 25' of IP GW 10' transmits the call to the Core Switch 24' of gateway 10 wh,ch processes 
it and places it to the Line side ITG card 22'. 

(5) The call is eventually routed by the Line Side GW 10' to IP client 18 via its local GK 20 

5 r0107] Fig 6 shows a possible schematic arrangement of the ITG (MIX) cards 22-1 , 22-2, 22-3 within ^ gateway 
architecture The ITG emulates an XDLC card and communicates to the core switch software via the DS-30X link 36_ 
Two Ethernet ports may be available on each card 22-1, 22-2, 22-3. One port 38 (10/100 BaseT) is used for the IP 
voice signaling whereas the other one 39 is used as an interface with a MAT station 40 for management purpose as 

10 well as for a communications link between ITG cards 22-.1 , 22-2, 22-3. 

[01081 For each customer data block defined on a core switch 24, there is one set of leader, optional backup leader 
and follower cards 22-1, 22-2, 22-3, which are available to that customer only. As the ITG cards 22-1 22-2 22-3 are 
VPS cards which emulate a Digital Line card (XDLC), IP Clients 16. 18 are represented in the Core Switch 24 by a 
BCS set (IPSET) Each IP client IPSET is identified by a Virtual TN (VTN) which is defined on a phantom loop. For 

is each IP VTN involved in a call, an available TN on the ITG card is dynamically associated to this VTN in order to access 
this card This TN, called the Physical TN (PTN) is only used for signaling (through Ethernet and SSD) and for speech- 
path between the Core Switch 24 and the ITG card 22-1 , 22-2. 22-3. The IP Client capacities and the ca. I r^ess.ng 
is associated to its VTN. One aspect of the present invention is that the client profile is defined by the VTN and « 
dynamically linked to the call using the PTN at call set-up. This VTN/PTN mechanism permits definition of more IP 

20 clients than physical resources (i.e. PTN) and hence allows pooling of PTN resources. lDf - lionf1fi 1B 

[01 09] As an IP Client 1 6. 1 8 may support several simultaneous active "calls" on the same DN. an I P Client 16.18 
can be composed by several IPSETs (i.e. by several VTNs) which have the same DN. Preferably, each VTN has a 
single DN and all the VTNs which have the same DN are IPSET. For each call to a DN only one VTN .s concerned. In 
case of a call to IP, when the called DN has several VTNs, the Core Switch 24 chooses one VTN which is idle and 

25 presents the call to the ITG card 22-1 , 22-2, 22-3 for only this VTN. In case of a call from I P, when the ca ling Df> J has 
several VTNs, the Core Switch 24 chooses one VTN which is idle and all the call processing is done with this VTN. As 
an IP Client 16. 18 may support several call types (e.g. 2 data calls, a fax and a voice call), an IP Client 16. 18 can be 

composed by several IPSETs. . 

[01101 Preferably, an IP Client 16, 18 has to register on the Gatekeeper 20 before initiating or rece.v.ng a call. A new 

so Registration / Unregistration state is introduced in the Core Switch 24 for each IPSET. This state is updated in the Core 
Switch 24 by message sent from the Gatekeeper 20 each time an IP client 16, 18 gets registered or unregistered^ 
When the called IPSET is not registered, the call is immediately treated in such a way that resources are not reserved 
or used For, example, the call may be diverted to a HUNT DN, as explained later. 

[01111 ' Communications between the^Core Switch 24 and the ITG cards 22 are done through a suitable eigne ing 
35 protocol and hardware, e.g. Ethernet and/or SSD signaling. As the ITG card 22 emulates an XDLC card, SSD signaling, 
is also used for IP Clients 16, 18. However, IP Clients 16. 18 require more messaging which cannot be easily handled 
by the SSD signaling. For instance, when a call is initiated to an IP Client 16. 18 the core switch 24 requests the Leader 
ITG card to provide a physical TN. The SSD signaling is not adapted to this kind of messaging. So, a connection 
through Ethernet (UDP) between the Core Switch 24 and the ITG cards handles this messaging. 
40 [01121 Fiq 8 on page 34 shows the two signaling paths for the communications between the Core Switch 24 and 
ITG cards 22-4 22-5. 22-6. Messages that cannot be sent through the SSD route 41 are sent through another route 
such as an Ethernet route 47. A module 44 is the interlace between the SL1 task 42 and the UDP/IP API 45, 46 from 
VxWorks 48. When VoIP is configured, a new task is spawned by the module 44 on the core switch 24. This task is 
responsible for reading the messages coming from the UDP pipe. 
45 [01131 To send messages to a card 22-4, 22-5, 22-6 the SLI task 42 communicates directly w.th this module 44 
through an interface handler 49. When a message from a card 22-4, 22-5, 22-6 is received by the module 44, it informs 
the SL I task 42 via an RFC call. 
The task can start up in two ways: 

so Cold Start if the database has VoIP line side configured 

Service Change when a craftperson configures VoIP line side 

The ITG operation is separated into distinct areas, each fitting one of the functionalities required from the ITG card 22. 
The ITG gateway software architecture is divided into two main components, the DSP component 32 (Fig. 7) responsible 
55 for processing the voice and FAX data from thecore switch 24 and the IP based packet network, and the host component 
34 responsible for interfacing with the core switch 24 and the IP network 12. Fig. 9 illustrates the different modules of 
the host component 34. 

[0114] A Network Management Module 52 is responsible for communications between the ITG card 22 and the 
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craftsperson. The connection can be made over ethernet or serial. The client applications available to the craftsperson 
for access to the ITG card 22 can be a PC running MAT. a telnet session, or a serial link. An SNMP agent is used to 
generate traps to indicate events on the ITG card 22. 

[01 1 5] An Elan Signaling Module 54 handles messaging to and from the core switch 24 by using the ELAN connection 
5 30. It connects with a 10-baseT ethernet driver to access the ELAN, to relay messages to/from the network protocol 
module 53 so as to interact with the core switch call processing. It also connects with the resource management (51 ) 
on the leader card 22-4 to transmit the requests from the core switch 24 to obtain a physical TN assigned to a call 
going out on the IP network 1 2, and their responses. The module 54 is also responsible for interfacing Leader/ Backup- 
Leader card and Followers of different modules. Communication is mainly needed between the Resource Management 
10 module 51 of the Leader card 22-4, and the Network Protocol Module 53 of Follower cards 22-5, 22-6 for the first one 
to provide the second one with call processing information (PTN, IP address ofGK, UUI IE...). At restart time, and in 
case of warni/cold start on the core switch 24, this module 54 is in charge of reestablishing the connection between 
Core Switch 24 and Leader Card 22-4. This module 54 operates on all ITG cards 22. 

[0116] The Network Monitoring module 55 is in charge of assessing the conditions on the ethernet segment on which 
is the ITG card 22 is located. First, the vxWorks IP and TCP stacks gather some statistics for each interface, which can 
indicate a degraded condition, such as loss of packets and other measurements. Alternately, by periodically sending 
RTCP messages to pre-determined hosts (the gatekeeper 20, the local IP router 33) an estimation of LAN load can 
be made. Whether this module 55 sits only on the leader 22-4, or on all cards 22, depends on whether the total gateway 
1 0 needs to be located on one or several LAN segments. If several LAN segments are allowed, then several ITG cards 
20 22 need to have this module active (at least one per LAN segment). 

[0117] A Resource Management module 51 is responsible for managing system/network resource for the ITG XolP 
platform and serves as Gateway to the H.323 network. The system monitor audits ITG card/ channel status. Below is 
a summary of the Resource Manager task responsibilities: 

Address translation interface. This is only required when an Address translation module 59 is present. It only applies 
25 to outgoing call s for the leader card 22-4 to interface with the address translation module 59 and retrieve the end- 
point network address. Resource Control and Maintenance: this functionality contains a set of operations such as: 

Task initialization (registration with leader, with MAT..) 
Housekeeping (Channel Status Table maintenance) 
30 L-BL Switchover operation 

L-BL Database synchronization 

Channel Allocation of Incoming and outgoing calls (Leader only) 
Call processing information provision to Followers (Leader only) 

35 The same channel allocation algorithm may be applied for outgoing calls as for incoming calls (the core switch 24 is 
not seizing a trunk but dealing with a virtual DN) and modify it in such a way that only Follower cards 22-5, 22-6 can 
be chosen to handle a call. This unloads Leaders and Backup-Leaders from some responsibilities generated by the 
Physical TN selection operation (on core switch request through Ethernet). This can be configurable depending on the 
system capacity. For systems including a restricted number of ITG cards 22, Leader and Backup-Leader may be con- 

40 figurably to handle calls to prevent reducing traffic capacity which would lead to numerous call rejections. 
The resource manager module 51 stores a table providing current allocation of channels, Table 1 



Table 1 : 



50 



55 



Channel Table 




Possible value 


Initialization Value 


IP follower:port 


IP v4/v6 address:channel 


NULL 


Status 


Idle 

Reserved 

Busy 

Disabled 


Idle 


Reservation Time 


Time Stamp 


0 


Physical TN 




NULL 


callRef 


cf H.323 


NULL 


callld 


cf H.323 


NULL 
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Where: 



iPFolloweroort corresponds to a channel of a follower card. . annd 
StatusTorresponds to the use of a follower card channel. Idle' means that no call .s go.ng on for that channel 
R^Z ^Ts tUai Gatekeeper has sent a request to make call on that channe. but the cal. . not yet going 
* means t ha f a cat. is going on for that channe,. Visage' is used for maintenance (channe. cannot accept 

For o^g^Sto IP), the reservation status changes direct.y from 7,/e'to 'Bus, as soon as a physica. TN 
, arming calls (IP to OS), the Leader Ca, ^^^^^^^^^ 

'^^T^L corresponds to when a physical TN is granted. It is used as a 

TN allocation is made. If the physica. TN is marked as reserved and time stamp .s too old, the physical TN ,s 

allocated This field is ignored if reservation status is different from 'Reserved. 

PhTstca. TN this is the TN allocated by the Resource Management module 51 and used by the Gore Sw.tch to 
send X11 messages. 

callRef- this information is used to link incoming calls with outgoing calls. 
>o callld - this information is defined by H.323 standard and identify a call. 

Search on this table can be made by: Channel, PTN or callRef 

F01181 A Telephony Module 56 handles the receiving and sending of SSD messages according to the state or the H _ 
323 call Candfe Thy the Network Protoco. modu.e 53. It interfaces with the XDLC emu. at .on to retr ,ev SSCU and 
? s idel an AP, to the network protoco. to receive and send these, .t communicates w.th the network protoco. modu.e 

^^JS^TZ^^SSZ ^ tr^the XDLC emulation module 57 is used to 
I™! SS,uS ^messages \ communicates with the Te.ephony Signa.ing Modu.e 56 to transm.t sfmu.us messages. 
T01201 DN-to-IP address translation may be handled by a variety of methods. A ^ Hroee Tran , 

so Preterab ly D N-to-IP translation is handled by the gatekeeper 20 using the RAS signaling. Opt.ona.ly, a Add™ s Trans- 
ia Sn modi 59 may be provided. It collects IP-side information on each client and indexes it by the dent s DN. It 

as f0121l The Network Protocol module 53 manages individual calls, receiving and sending SSD ELAN land K323 
mis ages according to call status. This module 53 handies the gateway Uself , and ,s ^^^^^ 
mi221 As shown in Fig 1 0 the Gatekeeper Interface Module 58 is the mterface between the Xo.P Line Side gateway 
0 and tht gat^eepe; 20 The H323 standard specifies 4 types of channe.s: RAS Signaling (reg-strat.on, admission 
10 and tne 9*eKeepet * RELEASE FACILITY ) Control channel (capabilities exchange, log.cal channel 

(for security and management reasons). The tasks done by the Gatekeeper Interface 58 may be. 

Gateway (un) registration to the gatekeeper 
45 RAS messages validation (timeout, out of sequence RAS, ...) 

No locatadd^ress translation is Vequire'd when the routed call signa.ing model is used In this ^f"**™ 
merges are directly sent to the Gatekeeper 20. To reduce the size of the CPU on the lea der care 22-4 the leader 
so card 22-4 need not be required to perform routed call signaling to follower cards 22-5, 22-6. Each follower card 

22 5 22-6 then has to register itseS. But following a request from the Gatekeeper 20. the leader card 22-4 may 
be responsible for allocating a port of a follower card 22-5, 22-6 for incoming calls. 

[01 23] The gatekeeper interface logical layers are shown in Fig. 11 . Being the interface with the , gatek eeper 2a the 
ss bottom layers'are symmetrica, to those of the gatekeeper 20 itself Upper layers 

module of the XolP. The RAS stack is based on the same architecture as the one used by IPLL Gatekeeper. Respon 



sibitities are: 
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System Layer: This layer provides base OS calls in order to be platform independent. RAS Layer: This is a protocol 
stack handling H225 RAS messages from the Gatekeeper 20. As for an IPLL Gatekeeper, this stack is provided 
by RadVision (RV). It provides a mechanism to register callback procedures which are used for incoming RAS 
messages. RADVision Interface Layer: encapsulates RADVision API for upper layers in order to stay vendor in- 
dependent. 

RAS Handler Interface implements the RAS call back functions. 

RAS Protocol State Machine manages timers and error conditions for receiving incorrect or out of sequence RAS 
messages. 

Nortel H323+ Database loader Layer: it implements a Nortel proprietary .protocol between the Gateway 10 and 
the Gatekeeper 20. The Gateway 10 sends to the Gatekeeper 20 the list of valid DN through this interface. 
Gatekeeper Manager Interface is responsible for communication set up with the Gatekeeper 20 during ITG boot 
or shutdown sequence. It implements discovery, registration and unregistra tion procedures as described in H323. 
It also implements DN upload mechanism. 

Address Gatekeeper resolution: this interface provides the ability to request address resolution from the Gate- 
keeper 20. This is used when local resolution (address resolution module 59) fails. Gatekeeper resolution requests 
should normally not be used when call signaling messages are always sent to the Gatekeeper 20. 
Resource Manager Interface: this interface is responsible for communications between ITG Resource Manager 
module 51 and the Gatekeeper 20. It implements mechanisms for resource creation/destruction, admission and 
status requests, as well as disengage messages. 

Network Protocol Interface: This can be split into two: RAS specific messages handling and non-RAS messages 
handling. It implements mechanism for bandwidth changes, status and request in progress RAS messages. 
H323 layers: These layers handle non-RAS messages of the H323 standard. 

[0124] Fig. 12 shows Gatekeeper Interface interactions (and only those) with other modules. Module Interface (IF): 
this is an interface layer specific to communications between a given module and the Gatekeeper Interface 58. This 
is implemented on each module in order to ease re-usability of the Gatekeeper Interface. 

Network Management Module 52: this module can be used to configure the Gatekeeper Interface 58 (like the well 
known discovery address). Configuration data are sent to the Gatekeeper Manager Interface. 
Network Protocol Module 53: this module interacts with the Gatekeeper interface 58 for a call signaling channel 
which is routed through the Gatekeeper 20. This is also used for bandwidth change, statusand RIP RAS messages. 
Interactions are done through the Network Protocol Interface layer. 

Address translation module 59. When such a module is present it implements a local address resolution mechanism 
in order to speed up call setup. If address resolution fails locally, a request may be made to the gatekeeper 20 
through the address resolution interface. The module 59 is optional. Address resolution may be done in the gate- 
keeper 20. 

Diagnostics Module 60: this module is responsible for diagnostics and alarms. It includes alarms specific to the 
Gatekeeper Interface 58 (RAS reject messages). 

System Monitor 61 : this module is responsible for starting a discovery and a registration process. 
Security Module 62: this module is responsible for Authentication of the Gatekeeper 20 and incoming RAS mes- 
sages based on tokens. 

Resource Management Module 51: this module interacts with the Gatekeeper Interface 58 for resource creation/ 
destruction, status and admission RAS messages. This is done through the Resource Manager Interface layer. 

[0125] Messages shown in Figs. 1 3 to 21 refer to Gateway-Gatekeeper communication (e.g. registration and admis- 
sion). The Gateway 10 exchanges two types of messages with Gatekeeper 20: H323 standard messages (RAS - 
Registration Admission Status) and Nortel proprietary messages. The H323 standard messages (RAS) messages 
correspond to the standard definition and their detailed description, including fields, can be found in the H225 recom- 
mendation. ARQ/DRQ messages, even if standard in their definition, have been slightly extended in their use. 
[0126] Gatekeeper discovery is the process that the Gateway 10 uses to determine which Gatekeeper 20 to register 
with. By default it is done manually, the Gatekeeper Interface is configured by the administrator for a gatekeeper and 
alternate gatekeepers. But if these addresses are not provided and only in that case, the discovery process is auto- 
matically started (Fig. 13, GRQ - GatekeeperRequest, GCF - GatekeeperConfirm, GRJ - GatekeeperReject). If it fails 
(GRJ message), an alarm is sent to the Diagnostics module 60. 

[0127] AH ITG cards 22 register (Gateway registration messages see Fig. 14, RRQ - RegistrationRequest, RCF - 
RegistrationConfirm, RRJ - RegistrationReject) to the Gatekeeper 20 after Gateway discovery is completed by the 
Leader card 22-4. If the registration fails, the Gateway 10 tries alternate gatekeepers 22. If it also fails, an alarm is sent 
to Diagnostics module 60. An alternative Gatekeeper address can be sent in an RCF message of the primary Gate- 
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10 



is 



20 



25 



30 



35 



40 



Keeper. This address, even i, different from the one datafi.led ^ ^^^^I^^S^ 
can send the address of a backup/mirror Gatekeeper. Alternate Gatekeeper addresses dataftlled oniy 

each other with addresses in the •alternateEndpomts field. The Gatekeeper is awcr 

as it is specified when downloading the DN table. „ rQ „ ic , ra tinn orocess (Gateway un registration 

[0129] Both the Gateway 10 and the Gatekeeper 20 can ^^^^^Z^!^!^ URQ ■ 
messages, see Figs. 15 for ^^f^^T^ ^iStif^X™ ^one'by the gateway 10 
UnregistrationRequest. URJ - Unreg.strationCon ,rm, URJ - Un e .gistra tonHej > Gat ekeeper 20 an alarm is 

when a card 22 is brought down. If the Gateway 10 ""J^^^SjSld., card shall be used. The 

cards 22 must send an RRQ to the alternate Gatekeeper mpssaQe (Gateway to Gatekeeper admission 

SET tt^%S2ZS£7&n-~ <~-< •» — » — Fi9 

1 8 ) is proprietary in its use and allows concentration f rom ^ 

[0^3^ The^'^y *0 F preleiaOly Worms the Gatekeeper 20 mat a eal^o dl ^J| oi^gage'Reques" "of 
o kno„ about the release of bandwidth- Disengage messages. mFw» "J a call lo bl dropped. All DHQ 

lowing reasons: 

^..r;^:^^ « end - - - ... - 

Gateway 10 when call is ended to perform bitting. 



so 



Here is a list of proprietary messages: 



45 incrementally using the same port. 

Database download (optional) 



55 



r"~=n is a,a te b te (optional Address ration -J^^-JESSS; 
table is downloaded Irom gatekeeper 20 This Is don. on 3^^ 1 l ^ t ^^."* < ^;^. 

m has oerformed RAS discovery and registration with the gatekeeper 20. It is prereraoiy cone un v 
)e^e %OPI^onn^ which is closed when the transfer is complete. Further, updates may be performed 

through RRQ and URQ messages. 

polling This is done through standard H323 ARQ and URQ messages. 
^h n e n t:a~2 a 2 d 4 ^X^SSZcc^ the Gatekeeper 20 sends an 

tT^VTs^UJ^ ACF with the IP address and port of the follower card 22-5. 22-6 to be ^used. For 
mis !eason Leader and Backup Leader cards register to the Gatekeeper 20 in a special way. For example, the 
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Leader and Backup Leader provide each other's address in an RRQ message, the address of the leader card is 
sent to the Gatekeeper 20 during DN upload. 
End of call 

The Gateway 1 0 must be aware of call end in order to perform billing. This is usually seen using 'release complete' 
message. In some cases, this message is not used and a DRQ is sent. For this reason all DRQ messages sent 
or received by Gatekeeper 20 are forwarded to Gateway 10. 

It is necessary to match a DN to the corresponding IP address for outgoing calls. The present invention includes: 

Full internal address resolution 

[0135] The address resolution is downloaded from the gatekeeper 20 during start up. The table is dynamically up- 
dated by the gatekeeper 20 which forwards registration/unregistration endpoint information to the gateway 10. If a local 
resolution cannot be achieved, the gatekeeper is sent a resolution request. 

Partial internal address resolution 

[0136] The gateway 10 stores a table of the most recently used and/or most called addresses, if an address is not 
matched internally a request is made to the gatekeeper 20. 

Full gatekeeper address resolution 

[0137] This is a preferred solution and is covered by standard H323. 

The operation of the above embodiments will now be described in detail. The H.323 Standard defines four communi- 
cation channels for call establishment: 

H.225 RAS Signaling between End Point/Gateway and Gatekeeper 
H.225 Call Signaling (Q.931 messages) 

H.245 Call Control (Master/slave determination, Set capacity exchange) media Channel (voice) 

[0138] In certain embodiments of the present invention, the Gatekeeper and MMCS Gateway call signaling routed 
model is preferably used; i.e. all call signaling goes through Gatekeeper 20 and MMCS Gateway 10. However, the 
present invention is not limited thereto. For example, call control and the media path may be or may be not routed 
through the gateway 10 for IP client-IP client calls. The present invention includes the following possibilities: 

call signaling from and to the client goes to the gateway 10 via the gatekeeper 20 (Fig. 22). RAS signaling goes 
to the gatekeeper 20 from the client. Call control goes between the client and the gatekeeper. 

call signaling and call control go through the gatekeeper 20 to the gateway 10- see Fig. 23. 

call signaling and call control go between the client and the gateway 10. RAS signaling goes to the gatekeeper 20 
from the client. 

As one example, in case of an IP client 16 - SCN 14 call, all H.323 channels can go through the MMCS Gateway 10 
(see Fig. 22). The media path and call control are handled between the IP client 16 and the gateway 10 through the 
IP network 12. The RAS authorization signaling is handled between the client 16 and the gateway 10 and the gatekeeper 
20. For a call between IP clients 16, 18 (Figs. 24. 25) call signaling goes via the gateway 10. The RAS authorization 
signaling is handled between the calling client 16 and the gateway 10 and the gatekeeper 20, whereas call control and 
the media path is between the clients 16, 18. In this way double compression/decompression per call is prevented. If 
the called IP client 18 is not served by the same gateway as the calling client 16 (Fig. 25) the media path and call 
control still pass directly through the IP network without involvement of the GK 20 or the GW 20 and therefore without 
double encoding/decoding. Call signaling and RAS authorization is carried out between the client 16, 18 and the local 
gatekeeper 20, 20' or gateway 10, 10', respectively. After authorization and address resolution for the called party the 
IP address of the called party is forwarded to the calling client 16 so that the call can be set-up through the IP network 
12 independently of the GW 10, 10' or the GK 20, 20'. To provide the signaling path between the gateways 10, 10" 
each gateway 10, 10' is associated with a trunk side functionality 25, 25* for routing the messages through the IP 
network 12. For example, the gateways 10, 10' may be provided with trunk side IP gateway cards 25, 25' for handling 
trunked connections between MMCS' 10, 10'. 
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t 01 39] in the following the Call Signaling exchange between an SON set. the MMCS Gateway, the Gatekeeper and 

one or more IP Clients is described. 

Basic Call Overview: IP<->SCN 

,01401 An overview ol the Call Signaling eictianged between an SON calling set and an IP Client 16 and between 
in "c.ii.1 « and an SCN receiving set ,o, various smbodiments o, tn. presen, invent , « tn Rf» 26 and 
S More detailed <lows are shown in Figs. 29-31 The nc4ation ol Fig. 28 i, used in »'™^ l ?~, 0 ' p ^^ £ 
pi 411 W«h reter.nce ,o Fig. 26 with a call Irom an SCN, e.g. a PSTN set A) *e t»s. ^step « .0 

£ m e ,21 accas. °s requested M « S gatekeeper via ARQ/ACF messages Finally the call ,. se, ep w«h Ih. IP 

ni^P s rr 9 :r:rsc^^ 

S^ecLri While requesting a PTN. theeore switches ^"^^^ZT^tlTZ 
Si . IP?e.«r°,hankf tothe DSP component 32 (voice compression and pack.tiza.ton) and tn, hps. component 

?0 4 ,43 9 , %Sn. "o SKIS?— 12 ™ " *~ * ARQ/ACF messages toand t™ the 
S eper once admission 9 is granted, an H22S SETUP message is sen, ,0 clien, B^*^J«' 

r:abr.=^^^ 

o «ions are made e.g. from the SCN PCM speech to the compressed digital speech on the media path in the IP 

SESf A call to a busy IP client B does not generate any signa.ing between the core switch CS and the ITG card 22^ 
Instead the status ol the H.323 terminal is continuously stored with the associated VTN on the core switch CS which 

can directly provide the appropriate treatment (e.g. hunt, busy tone). 

Abnormal operation 

roi451 When the Called IP Client rejects the H.225 SETUP message (see Fig. 30), an SSD RLS key pressed is sent 
S^CcTswiSS^ called party is a traditional set. this SSD is ignored: in ^' ™ " 
40 it is not possible for a called Aries set to disconnect the call before ,t is answered. If the called party » an IP set. the 

calling party is disconnected 

Incoming IP to SCN Call 

45 [0146] An incoming call from an IP client A on the IP network 12 is first seen on the gateway as ^(Qm^^ 
Fig 31) The leade?card selects a PTN from the pool (following load sharing criteria) reserves .1 ^and l informs the 
gafekeeper to instruct client A to forward the received H225 SETUP onto the ^f,^^ 1 ^^ he* 
callSignalAddress information included in ACF message. When the foHower receives he H225 ^^J^^™ 
PTN which was reserved and generates an incoming call using SSD signaling on that PTN. The core switch 

so handles call termination with the SCN using ISDN signaling. 

Basic Call Overview: IP<->IP call 

IP to IP call managed by the same MMCS Gateway 

55 [0147] When both calling and called IP Clients A, B (Fig. 32) are managed by the same MMCS °«™«^" 
PTN? must be allocated to each client from the pool of available PTN's. Further, each Cent must be au*o zed by 
the Gatekeeper. As described previously for a call from an IP client the MMCS gateway first receives an ARQ from the 
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calling party at the leader. The leader selects a PTN for both clients (PTNa and PTNb) from the available pool and. 
stores them. The A follower informs the gatekeeper with an ACF to forward the H225 SETUP message from the client 
A to the A follower. The IP address of a follower (Fa) is returned to the client A in the ACF message. The client A sends 
an H225 SETUP message back to the A follower. When the A follower receives the SETUP message it retrieves PTNa 
5 and generates an incoming call (IC call) through the core switch CS using SSD signaling. The core switch CS initiates 
an outgoing call (OG call) via the B follower which retrieves the stored PTNb and obtains admission to the network 
from the gatekeeper with ARQ/ACF messages. The B follower then sets up a call to the IP client B using the procedure 
previously described. The following information has to be propagated between the respective Followers cards of the 
two clients: 

10 

The User to User IE (UUIE) which conveys specific IP parameters has to be propagated for the incoming IP->CS 
call part to the outgoing CS->IP call part. 

The IP Follower (F A ) Address used for incoming IP->CS call part is also sent to the Follower Card (F 8 ) which 
handles the outgoing CS->IP call part. The Follower Card (F B ) informs also via ELAN the Follower Card (F A ) with 
is its IP Address. So the Follower Cards can communicate together without conveying the data to the Core Switch. 

This direct communication is used to: 

1) convey the H. 225.0 ALERT message from called to calling IP Client and, 

2) convey some specific supplementary services information as detailed later. To reduce traffic on the ELAN, when 
20 the resource manager of the Leader is requested to find an available Follower card (F B ) for the outgoing CS -> IP 

part of the call, the resource manager chooses if possible the same Follower card as Follower card (F A ) used for 
the incoming 1P->CS call part. 

[0148] Fig. 33 details the IP to IP call termination. As H.225 may be closed during call termination procedures, the 
25 H.225 RELEASE COMPLETE message may not be sent by the IP client. In any case, H.225 RELEASE COMPLETE 
and Disengage Request (DRQ) RAS messages are a trigger for the ITG card to disconnect the call and to inform the 
Core Switch. 

IP to IP call managed by a different MMCS Gateway 

30 

[0149] When calling and called IP Clients are managed by different MMCS Gateways (see Fig. 34) the call is seen 
as two IP <->SCN calls back-to-back with a trunk call between the two gateways: the Trunk part of the IP call between 
the two MMCS Gateways is seen by MMCS Core Switch as an SCN trunk call, so a detailed description is not necessary. 
The message flows (Figs. 29, 31) between core switch and SCN and vice versa are applicable with the addition of a 
35 trunk call between the two MMCS gateways. To achieve this it is necessary to communicate some information from 
the first gateway MMCS gateway 1 to MMCS gateway 2. For instance, the UUIE has to be propagated from calling IP 
Client to MMCS Gateway 1 , from MMCS Gateway 1 to MMCS Gateway 2 and from MMCS Gateway 2 to called IP Client. 

Non-call related operation 

40 

[0150] Specific operations are required in order to (re-)synchronize non-call related data between MMCS Core 
Switch, Leader/Backup-Leader cards and Gatekeeper. Several events may cause this (re-)synchronization: 

• MMCS System (i.e. Core Switch and ITG cards) start-up 
45 • Core Switch System load 

• Gatekeeper, Alternative Gatekeeper switchover 

• Leader, Backup Leader switchover 

The following information needs to be updated: 

50 

• Gatekeeper IP address in the ITG Cards 

Core Switch configured IPSET DNs in the Gatekeeper 

• Gatekeeper DN Status in the Core Switch 

Leader IP address in the other ITG cards, in the Gatekeeper and in the Core Switch 
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Gatekeeper IP address notification to MMCS gateway _ 
DN table 
5 Purpose of the DN table 

. [0 1 51] The DN table is a list of valid DNs (i.e. DNs of IPSETs declared in the core swrtch^ This information is required 
bv the Gatekeeper to allow IP client registration. As IP clients register themselves using E.164 numbers, the gateway 
Z^rtTSSTX, E 164 before sending them to the Gatekeeper. This way, when an IP Cent reg.sters to the gate- 
keeper th^ ^a tekeeper is able to check if this IP c.ient is known by the gateway. The DN table ,s bu.lt and £nt to 
" Gatekeeper Sher foSowing IPSET service change or after core switch system load or at Gatekeeper request. Address 
of the leader card is also sent during full DN table download. 
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Message flow 

[0152] DN entries are maintained by the core switch. They are propagated to the Leader Card and the Gatekeeper. 
The Gatekeeper can then allow registration of endpoints with corresponding DN^ 

Date can be sent in two ways: fully or incrementally. The process can be initiated by any party at any time. A TCP/IP 
connection is Csld "for all transactions. The TCP port to use is sent by the Gatekeeper in RCF message and remams 

Z ° ^.SLISSSI The Core Switch sends to the Leader Card an incremental update of a DN entry in one 
of the following case: New DN or Delete DN. 
Remarks: 

25 A DN change is seen by the leader card as a DN delete and new. 

More than one DN can be added or removed in one message. 

Leader card forwards changes to the Gatekeeper. 

When the full DN table is loaded to the Gatekeeper, registration status is set to unregistered. 
30 [0154] Full DN upload: The Core Switch sends to the Leader Card all DN entries in one of the following case: 
Core Switch System load 

Reauest from Leader card (after a request from GK). n/T ., 
Sh DNTab'eDownload message contains N DNs (where N is to be defined depending on the number of VTN. 

thacanbescannedduringatimeslice^^ 

TCP/IP. The Leader Card reconstructs the whole table in memory before forwarding it to the GK with Us own 
address (so that Gatekeeper knows which card is responsible of resource management). 

Remark: 'DNTableUploadRequesf message is sent through UDP and contains the TCP port to be used for the DN 

40 table download. 

Impact on Core Switch 

[0155] Each time a service change is performed on an IPSET concerning the DN, a message is sent to .the leader 
and then to the gatekeeper in order to update the DN table. The following rules apply to the messages sending. 

. for REQ=NEW, no check is performed on the DN sent in the message for the case it has already been defined for 

another VTN and thus, already been sent to the gatekeeper. 
. for REQ=CHG, only the "Add" message is sent if the old DN still exists for one or more VTN(s). 
. for REQ=OUT, no messages are sent if the removed DN still exists for one or more VTN(s). 

in the same manner, when the entire DN table is downloaded to the gatekeeper, there is no check perform* i by -the 
core switch in order to remove DNs which exist for several VTNs. In every cases, the leader card ,s responsible for 

removing redundant DNs. 

Impact on leader 

[01 56] The leader is responsible for removing the redundant DNs sent by the core switch. 
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Impact on gatekeeper 

[0157] The Gatekeeper maintains a table with E. 164 numbers with their registration status. 
DN registration 

[0158] When an IP Client gets registered or unregistered by Gatekeeper through RRQ/RCF or URQ/UCF RAS sig- 
naling, the Gatekeeper informs the MMCS Core Switch of this registration status. This is done by: . 

• standard RRQ and URQ messages between Gatekeeper and Leader card, 

• DNRegistrationStatus messages between Leader card and Core Switch 

[0159] At reception of a DN Registration Status message, the Core Switch updates the Registration flag of all the 
IPSETs (i.e. all the VTNs) which have the same DNa. 

Abnormal Feature Operation 

[0160] This section covers cases of abnormal operation e.g. database inconsistencies between the ITG leader DN 
database and the core switch DN tree, as well as some cases involving core switch restart or initialize. One of the main 
facts to consider, is that, in the case of a call to the IP network, the state machine of the MMCS software has reached 
the "ringing" state before the ITG has had a chance to start on the protocol. This means that, in most cases of abnormal 
termination, the call is given the 'no answer' treatment by the core switch. In all cases, the elimination of single points 
of failure is the priority. 

Simple call abnormal operation 

[0161] The simple call abnormal operation includes dialing an invalid DN from an IP client, trying to reach an IP client 
that is not registered with the system, insufficient resources on the core switch, or an IP client through a congested 
network. In case a call from an IP client is denied a K225 RELEASE COMPLETE message is sent to the IP client 
instead, with a RelComp Reason code appropriate to the situation, 

[0162] The fact that an IP client dialed an invalid DN is determined at the core switch. H.225 requires sending a 
RELEASE COMPLETE message to the IP client, with invalidRevision in the ReleaseCompleteReason field 
[01 63] The gatekeeper keeps track of I P clients present on the network, and informs the ITG leader of their presence 
in real-time. This information is not extended to the core switch, and a call to an absent IP client is given the no-answer 
treatment by the core switch. 

[0164] If the system lacks resources to establish a call (such as ITG ports, tone units, or available talkslots), the call 
is denied even though the resources may not be needed per se (talkslots for IP-to-iP calls). When such a condition 
occurs on the core switch, the call is taken down. In case of an IP originator, the RelComp Reason is gatekeeperRe- 
sources or noBandwidth. 

[0165] If the call is rejected by the far end of an IP-to-PSTN call, the ReleaseCompleteReason is mapped to the 
corresponding Cause IE code as specified in section 8.2.2.8 of the H.225 document. 

[0166] If the ITG leader can be made aware of degraded QoS to a given IP client, no call attempt is 'made on the IP 
network to that IP client. In this case, signaling is returned to the core switch to mark the call as ringing until the no- 
answer processing triggers. 

[0167] Incoming calls from IP clients in a congested situation are assumed to be dealt with by the gatekeeper. 
[0168] When a call coming in from the IP network attempts to use a resource that was just removed or disabled by 
a maintenance or service change operation the offending call will be denied by the core switch software. The case of 
calls from the PSTN is handled by the core switch software. 

Supplementary Services 

Call Transfer 

Definition 

[0169] In all the following sections, a call (called primary call) is established between User A and User B. User A 
(called Transferring Party) transfers User B (called Transferred Party) to User C (called Transferred-to Party). User A, 
B and C can be SCN sets or IP clients. 
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Call Transfer is implemented on a mixed SCN/IP network as detailed in Fig. 35. 
Hall Transfer methods 

s [0170] On an IP Network, the H.450.2 Standard defines call transfer with the rerouting methods (with or without 
consultation). On an SCN Network, MMCS Core Switch only implements call transfer by joining the primary and sec- 
ondary calls (call A-B and A-C). Call transfer is handled either by the MMCS Core Switch or by the Transferred-to IP 
clients depending on the Users set type (i.e., SCN sets or IP clients) as detailed below 

w Gatekeeper Interaction 

[0171] The Gatekeeper routed model is preferably used for an H.323 basic call. As the Gatekeeper supports only 
H.323 basic call, call transfer operations are transparent for the Gatekeeper. 

J5 Notations 

[0172] The notations of Fig. 36 are used in the message flows of Figs. 37 to 44 
Call transfer operations 
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[0173] When the transferring party is a SCN set , call transfer by joining the two calls is handled by the MMCS Core 
Switch whether User B and C are SCN sets or IP clients. 
Notes: 

25 No call transfer indication (ctComplete or ctUpdate invoke) is provided to the IP Transferred or Transferred-to 

Clients. " * .u 

As the Transferring SCN set is not a set managed by the MMCS Core Switch (MMCS supports only IP sets), the 
MMCS Core Switch is not available to prevent a double compression/decompression if the Transferred and the 
Transferred-to Parties are IP Clients. 
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When the transferring party is an IP Client specific methods are required in this case and is explained below. 
Transferring and Transferred Parties are IP Clients, Transferred-to Party is an SCN Set 

35 [0174] As shown in Fig. 37 call transfer by rerouting is handled by the Transferred IP Client. 

When IP Client A transfers the primary call, a ctlnitiate invoke is sent to Follower card (F A ), If this primary call is an IP 
to IP call the APDU is conveyed by the Follower card F A via ELAN to the Core Switch (Note that Follower card F A was 
informed during call establishment ifB is an IP Client or a SCN set). The Core Switch checks if Client A can transfer 
the primary call. In this case, the received information is sent via ELAN to the Follower card (F B1 ) which handles the 

40 IP call to B. The Follower card F B1 rebuilds the ctlnitiate invoke and sends it to B. 

[0175] At reception of this message, the transferred Client B initiates a new call which is handles by Core Switch like 
a basic call. The Core Switch uses another VTN available for this IP Client B for this secondary call. 
Note: if transfer is not allowed from A, Core Switch sends a reject to Follower card F A which builds a ctlnitiate return 
error and sends it to Transferring Party A. 
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Transferring Party is an IP Client, Transferred and Transferred-to Parties are SCN Sets 



[0176] If the Transferring Party A is an IP Client (see Fig. 38), and Transferred B and Transferred-to C Parties are 
SCN Sets, the call by join method is used to transfer B to C. Call transfer is handled by MMCS Core Switch. As Follower 
so card F A knows that B is an SCN set, at reception of a ctlnitiate invoke, Follower card F A sends SSDs messages to 
initiate call transfer on MMCS Core Switch. At reception of an ALERT message from the Transferred-to party C, Core 
Switch sends via ELAN a RequestForXf erComplete message in order that Follower card F A sends the SSDs messages 
to complete the transfer. 
Notes: 



the TRN key is hard-coded for the IPSET in the Core Switch and in the ITG cards. 
The Transferred-to party C can an IP Client or a SCN Set. 
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Transferring, Transferred and Transferred-to Parties are IP Clients 

[0177] If Transferring, Transferred and Transferred-to Parties are IP Clients (see Fig. 39), call transfer by rerouting 
is handled by the Transferred IP Client. The H. 225.0 ALERT message which contains the ctSetup.rr APDU is directly 
$ conveyed from the Transferred-to Follower to the Transferred Follower Card.. 

Transfer with consultation 

[0178] When a secondary call is already established between IP Client A and the Transferred-to Party C, A transfers 
w B to C using the "Transfer with Consultation" method: a ctldentify invoke is sent from A to C in order to know if C can 
participate in the call transfer. 

[0179] If Transferring and Transferred-to Parties A and C are IP Clients (see Fig. 40), the ctldentify invoke (respec- 
tively ctldentify response) is transparently conveyed to C (respectively to A) via the Follower cards F A and F c (Note 
that Follower cards F A and F c was informed during call establishment that they handle the same IP to IP call). 
is [0180] If Transferrin Party A is an IP Client and Transferred-to Party C is a SCN set (see Fig. 41 ), at reception of the 
ctldentify invoke, the Follower cards F A sends back a ctldentify response to the Transferring IP Client A with DNc as 
rerouting Number. 

Call Forward 

20 

[0181] H. 450-3 Call Diversion messages are used only for Call Forward All Calls feature activation. No H.450. 3 
messages are used for call processing. All call diversion processing is done in the Core Switch. 

Call Forward All Calls/Call Forward Unconditional 

25 

Call Forward Activation/Deactivation 

[0182] These following sections describes the Call Forward feature Activation/Deactivation from an IP Client. Call 
Forward feature can be activated if the Radvision H.323 stack supports H.450. 3 activateDiversion and checkResthction 
30 operations and if the IP Clients provide this information. 

Local activation 

[0183] An IP Client A activates CFAC by sending to the diverted-to party a H. 225.0 SETUP message with the H. 
35 450.3 checkResthction invoke operation (see Fig. 42). As call signaling is routed to the MMCS gateway, the MMCS 
gateway: 

• intercepts this message, 

activates CFAC to the diverted-to party in the-MMCS Core Switch and 
40 • sends back to IP Client A a H.225.0 CONNECT message with the H. 450.3- 

checkResthction retumRes ult (respectively checkResthction errors) operation if CFAC is activated (respectively is not 
be activated) on the MMCS Core Switch. 

•*s Remote activation 

[0184] An IP Client A activates remote call forward of B (served party) to C (diverted-to party) by sending to the 
served party a H. 2250 SETUP message with the H.450. 3 activateDiversion invoke operation (see Fig. 43). This SETUP 
message is transparently conveyed by the MMCS GW to the served party. Then the same message flow occurs as for 
so the local activation. 

Notes : the H450.3 protocol allows activation of CFU, CFB or CFNR by this way. But on the MMCS Core Switch 
only CFU can be activated by an User party. CFB and CFNR is configured by the Administrator. Therefore H. 450.3 
operations with other profile than CFU are rejected by the MMCS Gateway. 
ss Note that B must be an IP Client and has to be is the same IP zone than IP Client A. C can be an IP Client in the 

same or a different IP zone orcan be a traditional set. 

[0185] Fig. 44 details the corresponding MMCS Gateway internal message flow: the activateDiversion invoke is 
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Core Switch and in the ITG cards. 
Call Forward feature operation 

Call Forward No Answer 

,0,37, C,» Fo,wa* No A„,w„ (CFNA) a— ly '^ZZ«^m ^ZZZtTT. 

in addition, a IP Client which initiates a call to a set or terminal can be suojeci 
Client DN can be defined as a CFNA DN. 

Call Forward Not Registered 



is provided. 
25 Hunting 
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Circular hunting 
Linear hunting 
Secretarial hunting 
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Short hunting is not applicable to IP Client, which supports only a single directory number. 
^0191] For calls originated from IP Clients, all four types of hunting can be apphed. 

IP Clients - Virtual TNs Configuration 

,0 1M) 'n^Mocrea.e.P*^*^^ 

response for each prompt. 
RADIUS client operation 

implemented. 

• ITG card sends a Start record when a call starts. 

• - |TG card sends an End record when the call is released. 

: 

relation with CDR records generated by the core switch. 
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• The RADIUS records are sent out on the maintenance interface, to maximize security. 

No correlation is made between the RADIUS record and the corresponding CDR records from the core switch. This 
part is left to the external billing machine. Note that there can be a difference between call duration found in the CDR 
5 and RADIUS records, due to the time elapsed between the moment the call is marked answered on the core switch 
and on the ITG card. 

Configuration 

10 [0194] The MAT interface provides a Ul for the configuration of: 

• Enable/disable of RADIUS record generation. 

• IP address ofthe external billing machine. 

• IP port number ofthe external billing machine (default is 1813). 

is • Key number for check summing RADIUS record data (the desired security is still TBD), 

This data is configured at the Node level and is distributed to all of the ITG cards associated with the Node. 
Messaging 

20 

[0195] The RADIUS client sends two records to the network listener: one at the start of the call and one at the end. 
The messages are sent by the Follower card actually processing the voice call (i.e. not the DCHIP or Leader if they 
aren't handling the voice data). The RADIUS protocol uses UDP for message exchange. The client sends a message 
to the listener and waits for an acknowledgment. If no acknowledgment is received, the client retransmits the record, 
25 using the standard exponential backoff scheme. The data is stored on the card until an acknowledgment is received 
at which time it is discarded. The client will store a maximum of 1 00 records, which allows for 2 start and 2 end records 
for each of the 24 ports. 

Start Record 

30 

[0196] The Start record is sent when the call is answered. It contains the following fields: 

a) Catling party number, 

b) Originating IP address arid port (the port used for the RTP channel), 
35 C ) Called party number, 

d) Destination IP address and port (the port used for the RTP channel), 

e) Call ID, 

f) Call start time, 

g) Call setup duration (time from call initiation to call answer), 
40 h) Codec used. 

Snapshot of remote Gateway's QoS at time of call connect. 

End Record 

45 

[0197] The End record is sent when the call is released, rejected, or abandoned. It contains the following fields: 

a) Calling party number, 

b) Originating IP address and port, 
50 c) Called party number, 

d) Destination IP address and port, 

e) Call ID, 

f) Call start time: the precision on this measurement is TBD, but the higher the precision, the more likely the 
discrepancies between it and the corresponding duration in the CDR record produced by the core switch, 

55 g) call duration (time from call answer to call release), 

h) Codec used, 

i) Number of bytes received, 
j) Number of bytes sent, 
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k) Number of packets received, 
I) Number of packets sent, 

m) Snapshot of latency seen at the end of the call, 
n) Packet loss, 

o) Snapshot of the QoS at time of call release. 



75 
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Access Restrictions 

Switch performs access checks based on: 

. the Class ol Service (COS) of the individual station 
. the Trunk Group Access Restriction (TGAR) code of the station 
. the area and exchange codes dialed by stations with Toll-Denied COS 

„ any restrictions are detected when a call is p.aced, the call is denied and intercept treatment is applied as defined 
^S^"^s checks can be configured, and the intercept treatment is given if a IP call is denied. 
No development effort is required to support Access Restrictions on IP Clients 

Calling Line Identification (CLID) 

[0199] Calling Line Identification is provided to called IP Clients. 
Calling Line Identification Presentation/Restriction (CLIP/CLIR) 

Of Service (CLS) DDGA/DUC^U. as ine n.tto.y ? number (of either an IP Client or a traditional 

?U - optional, «. * * no, 

included in the H.225.0 SETUP message if the CLID is restricted. 
Connected Number / Presentation / Restriction (COLP/COLR) 

40 if necessary. 

Calling/Connected Name 

[02 02] The H.225.0 standard does not define any particular IE to convey the |nformatjon 
« The Calling/Connected Name is provided by the MMCS Gateway ; to ar UP J'^ ( ^£SS 

ret^s;^^^ 

Calling (respectively this Connected) terminal. 

so Calling/Connected Name Presentation/Restriction (S) 

ro203] Calling/Connected Name Presentation indicator can also be conveyed in the H*2*C ' Display information 
Element. Class o, Service NAMA/NAMD is used to allow or restrict the IP Client name presents. 

55 Remote Call Forward 

[0204] Remote Call Forward is a Norte, feature which facilitates the programming of Call Forward A.I Calls from a 
remote station through the use of Flexible Feature Code (FFC). 
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Call Forward Busy 

[020S] Call Forward Busy (CFB) is a Nortel feature which allows a DID call encountering a busy DN to be forwarded 
to the attendant if the busy station is call Forward Busy Allowed (FBA). 

5 

Internal Call Forward 

[0206] Interna! Call Forward (ICF) allows a user to selectively forward only internal calls to the Internal CFW DN. 
This feature is activated /deactivated on a per telephone basis using the ICF key and the SPRE/FFCs from SL-1/digital 
10 telephones and 500/2500 type telephones, respectively/ 

ICF is not supported on IP Clients. 

But, an IP Client DN can be programmed as an ICF DN. 

is H.323 Call Waiting 

[0207] IP Call Waiting allows alerting a user that another call is being requested while already on the call. By con- 
figuring several VTNs (i.e. several DNs) on the same IP Client (i.e. on the same IP address), the MMCS Gateway can 
present several calls on the same IP Client. 

20 

MADN 

[0208] IPSET use Multi Appearance DN (MADN) feature with the following limitations: 

25 • MCN key is not supported 

• all the sets which have the same MADN are IPSET (VTN) and all these IPSETs represent the same IP Client 

* the call to a MADN is presented to only one idle VTN 

Message Waiting Indication 

30 

[0209] Message Waiting Indication (MWI) allows notifying a set that a local or remote Message Center or Meridian 
Mail holds a message for it. This indication appears on the set either via a lamp or a key/ lamp pair or via a tone heard 
when the set goes onhook. As the ITG line Line Side gateway does not offer the capability of exchanging proprietary 
non call related messages, the core switch is not able to notify the IP client that a message is waiting for it. The MWI 
35 information is only known by the core switch and by the Meridian Mail. 

3 Way Calling 

[0210] 3 Way Calling (i.e. three party conference) is a low priority requirement. It is not supported as it is not planned. 
40 to implement the H.323 Multipoint Control Units. 

End To End Signaling 

[0211] End To End Signaling (EES) enables a set to send tones through an established connection. 
45 For IP client to IP client calls, as the media path is direct between the endpoints, EES, if it is supported by the IP clients, 
is transparent to the core switch. For IP client to PSTN call (including calls to Meridian Mail), EES, if it is implemented 
on the IP client, is fully supported. The only restriction concerns the way the tone transmission can be affected by 
packet loss. 

[0212] While the invention has been shown and described with reference to preferred embodiments, it will be un- 
50 derstood by those skilled in the art that various changes or modifications in form and detail may be made without 
departing from the scope and spirit of this invention. 
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Claims 



20 



25 5. 



plementary service for calls to or from an IP terminal device. 
2 . The gateway according to claim , . wherein the supp.ementary se.ice is chosen from at .east one of: 
originating restrictions; 

10 

- a terminating restriction; 
call forwarding; 
calling line identification; 

- CUD restriction; 

75 . calling name display; 

call transfer. 

SmiS device and a wM device connected to the other network. 

The gataway accord to any previa ca*, — the gateway »m P ns.s a shared pco, o, pons on the ttne 
side" hich are usable lor a connection to an IP terminal device. 

The gateway according to an, pr.vfcue c te im. wherein the gateway i. adapted to dynamic,,,, associate an IP 
terminal device client's subscriber data with a call. 

The gateway according to any prevfcu, cairn, where* the galewa, is adapted to perlorm address resoiution tor 

calls to IP terminal devices. 

The gateway according to any previa Cairn, wherein ,h. gateway is integrated with a switch. 

8 . „ ,P netwo* tor connect to another ^^J-^^J^Z a — device 
'SS^S^S^^S^ provide a, ieas, on. supplement service 

for calls to or from an IP terminal device. 

9 . The IP network according to Cairn 8. wherein the supplementary service is chosen from a, least one of: 

originating restrictions; 

40 

a terminating restriction; 
call forwarding; 
calling line identification; 
CLID restriction; 
45 - calling name display: 

call transfer. 

an IP terminal device and a terminal device connected to the other network. 
„ Th. IP „etwo*acco,ding to any o, cfcims 8 to ,0. wherein th. network is adapted to dynamical,, assocfel. an ,P 
terminal device client's subscriber data with a call. 

, , a t„ 11 wherein a voice call between two IP terminal devices without 
12. The IP network according to any of claims 8 to 11, wherein a voice 
■' double encoding/decoding of the voice data. 

,3. The ,P network acceding to an, o, cBims 8 lo ,2. lunh.r comprising a gateway, the gateway he.g adapted to 



30 



35 



6. 



7. 



SO 
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provide the supplementary service. 

14. The IP network according to any of claims 8 to 13, wherein the gateway comprises a shared pool of ports on the 
line side which are usable for a connection to an IP terminal device. 

5 

15. The IP network according to any of claims 8 to 1 4, wherein the network is adapted to route call control signals for 
a call between two IP terminal devices through the gateway or the IP network is adapted to route call control signals 
for a call between two IP terminal devices through the IP network and call signaling though the gateway. 

10 16. A method of operating a gateway between an IP network and another network, the gateway being. adapted to 
handle calls between IP terminal devices connected to the IP network as well as calls between an IP terminal 
device and a terminal device connected to the other network, the method including the step of providing at least 
one supplementary service for calls to or from an IP terminal device. 

15 17. The method according to claim 16, wherein the supplementary service is chosen from at least one of: 
originating restrictions; 

a terminating restriction; 
call forwarding; 
20 - calling line identification; 

CLID restriction; 
calling name display; 
call transfer. 

25 18. The method according to claim 16 or 17, wherein the supplementary service is provided on a call between two IP 
terminal devices and/or is provided on a call between an IP terminal device and a terminal device connected to 
the other network. 

19. The method according to any of the claims 16 to 18, further comprising the step of dynamically associating an IP 
30 terminal device client's subscriber data with a call. 

20. A method of operating an IP network connected to another network, the IP network handling calls between IP 
terminal devices connected to the IP network as well as calls between an IP terminal device and a terminal device 
connected to the other network, the method comprising the step of providing at least one supplementary service 

35 for calls to or from an IP terminal device. 

21. The method according to claim 20, wherein the supplementary service is chosen from at least one of: 

originating restrictions: 

40 - a terminating restriction; 

call forwarding: 
calling line identification; 
CLID restriction; 
calling name display; 
- call transfer. 

22. The method according to claim 20 or 21, further comprising the step of dynamically associating an IP terminal 
device client's subscriber data with a calf. 

so 23. The method according to any of claims 20 to 22. further comprising the step of routing a voice call between two 
IP terminal devices without double encoding/decoding of the voice data. 

24. A gateway between an IP network and another network, the gateway handling calls between IP terminal devices 
connected to the IP network as well as calls between an IP terminal device and a terminal device connected to 

55 the other network, the gateway comprising a shared pool of ports on the line side which are usable for a connection 

to an IP terminal device. 

25. The gateway according to claim 24, wherein the gateway is adpated to dynamically associate an IP terminal device 
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cey press / release 
CPTNa> 



SSD (PTNb2) 
CFW Key lit 



SSD(PTNa) 



RLS key press 

Connect 
acnvatcDiversiu 
Connect ae^ 



Active State 
(PTNa 



key press / re lea ;e 

SSD (PTNbl) 



REl. 



_ARQ_ 
_ACF 
IPFB2 



release 



A remote calls 
forward all call B to C 



SETUP 



CAD= DNb 

UUIE[ activateDiversioii. invoke 



(CFU, Di^ToNb-DNc, SeiNb=DNb)] 



CAJD= DNc 
UUlE[checkRcstriction.invoke 



CONNECT 



UULElcheckRe^trictioii.rr] 
RELEASE COMPLETE 



© 



© 



DivToNb-DN 



c}] 



CONNECT 



CONNECT 



State idle 



UUlE[activatepiversioa.rr] 



LOJl£[activatel|>iversion.rr^^ 
COMPLETE 



RJEL. COMPLETE 



© 
© 

© 

© 
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